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INTRODUCTION
The 'main,' or 'mid-latitude,' trough is known to be a regular feature of the topside ionosphere [e.g., Ahmed et al., 1979] . The morphology of this region of depleted ionospheric plasma during geomagnetically quiet periods has been reviewed by Mendillo and Chacko [ 1977] . It is not only observed in the plasma density at any one altitude but also in the total content [Buonsanto et al., 1979] . The depth of the trough is height dependent, the poleward wall being a more prominent feature at lower altitudes [Ahmed et al., 1979] . Although the depletion is known to persist to altitudes below the F2 peak, observations of a bottomside trough remain comparatively rare. This is mainly due to the effects of 'off-vertical' reflections on conventional groundbased ionosondes [Nygrdn, 1977] . As a result of such effects the trough can only be resolved if it is exceptionally wide (under very quiet geomagnetic conditions) or if the ionosonde has a direction-finding capability. The ground-based, airborne, and satellite observations of the trough below the F2 peak that have been made, have been reviewed by Hartmann [1975] and Lockwood [1980] . Statistically, the center of the trough lies near the ionospheric projection of the equatorial magnetospheric plasmapause, and the two move equatorward at times of increasing magnetic activity in a similar manner [Kb'hnlein and Raitt, 1977] . At any one instant, however, the plasmapause, the light ion trough, and the total ion trough do not always coincide . Various mechanisms producing the depletion have been theorized. Schunk et al. [1976] invoked enhanced loss rates due to high-latitude convective motions. The trough at an altitude of 300 km was observed to be deepest in the dusk sector on quiet winter nights by Brinton et al. [1978] . This implies that normal loss processes may be occurring at times, exceptionally low concentrations arising where the corotation and convective electric fields oppose each other, giving long periods of time in which the plasma decays [Spiro et al., 1978] . These and other theories all indicate that the trough should also be present in the bottomside F layer [Lockwood, 1980] . The morphology of the northern hemisphere trough in the F2 peak density has been studied and several numerical models developed [e.g., Feinblum, 1973 
